Abstract: A symmetric WDM PON architecture using an innovative overlapped-SCM scheme that maximizes the spectrum usage of a bandwidth-limited RSOA is demonstrated. In addition, burst mode receivers for this application are discussed.
This O-SCM scheme is therefore best targeted for next generation WDM PONs as it exploits the bandwidth of the RSOA to its maximum compared to conventional SCM techniques. Error-free operation is achieved using realistic launch powers without the need for digital signal processing (DSP) or FEC. Furthermore, the design of the ONU is inexpensive and simple enough to make it attractive to network operators.
Burst-Mode Receivers
We have demonstrated novel BM-CDR architectures based on time-oversampling techniques with a hybrid topology of feedback and feed-forward; that is, BM-CDRs built from conventional (SONET) CDRs operated at 2× the bit rate and clock and phase aligners (CPAs). A block diagram of the BM-CDR is shown in Fig. 2 . The idea behind the CPA is based on a simple and effective phase picking algorithm which attempts to detect the packet delimiter (with the byte synchronizers) from the two possibilities of the data samples. The phase picker then selects the right path yielding automatic clock phase acquisition. This design provides low latency and fast response without requiring a reset signal from the network layer.
We have experimentally tested variants of this BM-CDR in various experimental testbeds including: (1) 20-km time-division multiplexing (TDM) gigabit Ethernet PON (GEPON) uplink at 5 Gb/s [7] ; (2) 1300-km deployed fiber link spanning Montreal to Quebec City and back, at 1.25 Gb/s [8] ; and (3) 7-user 20-km spectral amplitude coded optical code-division multiple access (SAC-OCDMA) PON uplink at 625 Mb/s [9, 10] . In each case, the BM-CDRs have shown to achieve a BER < 10 −10 and a packet loss ratio (PLR) < 10 −6 while featuring instantaneous (0 preamble bit) phase acquisition for any phase step (±2π rad) between successive bursts. In addition, the BMCDRs have BER/PLR sensitivities less than -24 dBm with negligible burst-mode sensitivity penalty.
Instantaneous phase acquisition can increase the effective throughput of the system by increasing the information rate, and also dramatically improves the physical efficiency of the upstream PON traffic to 99% for 32 ONUs. The price to pay to obtain instantaneous phase acquisition is faster electronics. On the other hand, our solution is to leverage the design of components for long-haul transport networks using low-complexity, commercial electronics including evaluation kits and field-programmable gate arrays (FPGAs), to provide a cost-effective solution for PON BM-CDRs. These components are typically a generation ahead of the components for multi-access networks. Thus, our solution will scale with the scaling for long-haul networks.
Moving forward, we are developing a more power-efficient BM-CDR architecture based on space-oversampling techniques with multiphase clocks at 10 Gb/s [11] . This BM-CDR will achieve instantaneous phase acquisition with no trading-off in the CDR loop-bandwidth. Hence, the BM-CDR could also find applications in future high-speed optical burst/packet switched networks, which may require a cascade of BM-CDRs that each consumes some of the overall jitter budget of the system.
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